Econometric Estimation of the Relationship between Unemployment Rate and Economic Growth of FYR of Macedonia  by Sadiku, Murat et al.
 Procedia Economics and Finance  19 ( 2015 )  69 – 81 
Available online at www.sciencedirect.com
2212-5671 © 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review will be under responsibility of Department of Accountancy and Finance, Eastern Macedonia and Thrace Institute of Technology, 
Kavala, Greece.
doi: 10.1016/S2212-5671(15)00009-X 
ScienceDirect
The Economies of Balkan and Eastern Europe Countries in the changed world, EBEEC 2014, Nis, 
Serbia 
Econometric Estimation of the Relationship between 
Unemployment Rate and Economic Growth of FYR of 
Macedonia 
Murat Sadiku
a
, Alit Ibraimib, Luljeta Sadikuc* 
                       aDepartment of Business and Economy, South East European University 
bDepartment of Mathematics, State University of Tetovo  
cDepartment of Economics, State University of Tetovo 
Abstract 
This study aims to estimate empirically the relationship between economic growth and unemployment rate in FYR of Macedonia 
applying the Okun’s Law. For analyzing the Okun’s coefficient are used four types of models such that, the difference model, the 
dynamic model, ECM, and VAR estimation approach, in order to consider both, the short term and the long term possible 
relationship. The analysis consists on quarterly data covering the period 2000-2012. The empirical results from all models do not 
indicate robust evidence and do not confirm an inverse linkage between unemployment rate and economic growth, as the Okun’s 
Law suggests. Based on the VAR methodology and Engel-Granger cointegration test, it doesn’t exist a causal relationship 
between these two variables and a change in the growth rate of real GDP doesn’t cause a change in the rate of unemployment and 
vice-versa. The main reasons that go far to explain the regression outputs are: first, the large informal employment that accounts 
at about one fourth of total employment and second the structural unemployment. The study also highlights that the country's 
economic policies have not been suitable for fostering development and reducing unemployment, as the primary source of 
employment is the public sector rather than the private sector.   
 
© 2014 The Authors. Published by Elsevier B.V. 
Selection and/or Peer-review will be under responsibility of Department of Accountancy and Finance, Eastern Macedonia and 
Thrace Institute of Technology, Kavala, Greece. 
Keywords: Economic growth, unemployment rate, correlation coefficient, Okun’s Law.  
 
 
* Corresponding author. Tel.: +389 75 265 312;  E-mail address: luljeta.sadiku@yahoo.com 
© 2015 The Authors. Published by Elsevier B.V. This is an open access article under the CC BY-NC-ND license 
(http://creativecommons.org/licenses/by-nc-nd/4.0/).
Peer-review will be under responsibility of Department of Accountancy and Finance, Eastern Macedonia and 
Thrace Institute of Technology, Kavala, Greece.
70   Murat Sadiku et al. /  Procedia Economics and Finance  19 ( 2015 )  69 – 81 
1.  Introduction 
Nowadays the world faces with major economic and financial problems, including among others the problem of 
unemployment and insufficient economic growth. Increasing the army of the unemployed is a very debatable issue 
everywhere around the world, not excluding even the developed economies. The economic growth and the 
unemployment rate are the key indicators that simultaneously are monitored by both the policy makers and the 
public as they create a clear picture about the economic development of a country. Moreover, the linkage between 
unemployment rate and economic growth as a relevant macroeconomic issue cover a wide area of theoretical and 
empirical research. It is a widely accepted view in economics that higher growth rate of the GDP of an economy 
increases employment and reduces unemployment. This theoretical proposition relating output and unemployment is 
known as “Okun’s Law”. This relation is among the most prominent in macroeconomics theory and has been found 
to be hold for several countries and regions mainly, in developed countries (Lee, 2000; Farsio and Quade, 2003; 
Christopoulos, 2004). Also, many studies have tried to estimate differences across countries by observing how the 
correlation responds to diverse factors such as labor market policies or financial crisis (Cazes et al. 2011; Naimy, 
2005). 
However, very few attempts have been made for developing countries, including FYR of Macedonia. Therefore, 
this study aims to estimate empirically the relationship between economic growth and unemployment rate by 
applying the ‘Okun’s Law’, as well as to test if it is applicable, for the case of FYR of Macedonia. To analyze its 
coefficient the authors make use of four types of models such that, the difference version, the dynamic model, ECM 
model and VAR methodology, for the quarterly data covering the period 2000-2013, considering both, the short term 
and the long term possible relationship. The authors conclude by discussing remedies on this phenomenon on the 
part of policy makers, so the paper provides an interesting approach to an important issue. 
The rest of the paper is structured as following. The second section explores the stylized facts on economic 
development of the Republic of Macedonia, by giving and analyzing statistics on two macroeconomic indicators, 
such as GDP growth and unemployment rate. The third section discusses in flash the literature review. In the fourth 
section we briefly explain the methodology and data that are used for the empirical results. The fifth section explores 
the empirical findings of the study. In the last section are given the conclusions of the study. 
2.  Economic Development in FYR of Macedonia 
The economy of FYR Macedonia was ranked as a lower income economy by the World Bank due to the 
transformational recession that afflicted many transition economies. Beginning in 1996, the economy began to show 
signs of recovery, with the real growth increase from 1.2 percent in 1996 to 4.5 percent in 2000. The ethnic conflict 
between Macedonian and the Albanian population reversed the growth trend temporarily to -4.5 percent in 2001. 
Following the Ohrid Agreement, the economy resumed its positive growth. Over the last 10 years, Macedonia has 
had an average of 3 percent growth rate. The highest growth rate of 6.1 percent was recorded in 2007. Increase in 
exports and higher household consumption are said to be the main contributors to this upsurge in GDP growth (see 
Table 1). While several indicators have shown significant improvement, the recent global financial crisis has had a 
dampening effect on the growth rate as the demand for the metal and textile products, the main export earners for the 
country, declined. As a result, the GDP growth in 2009 was again negative at -0.9 percent. The economy slowly 
started to recover in 2010 and 2011year as real GDP grew by 2.9 and 2.8 percent, respectively. The negative effects 
of the euro zone debt crisis were felt in 2012 year, as the economy was again in recession. Currently the country is 
ranked as an upper middle income and developing economy by the World Bank. 
As in many ex-socialist economies, employment growth lagged behind output recovery. Thus, even though the 
real GDP in Macedonia went up in 2007 and in the first half of 2008, it wasn’t accompanied with a significant 
increase in employment. The Official unemployment rate is at about one third of the labor force. During the post 
transition period, even today, the labor market and its dimensions in FYR Macedonia are far from clear. In contrast 
to the other transitional South and East European (henceforth SEE) countries, Macedonia is among countries with 
the highest unemployment rates.   
Even though many programs have been implemented by domestic and donor financing assistance, still the high 
unemployment remains a serious problem. Although, the priority of economic policies of the government is the 
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reduction of unemployment, it declines slowly.  The slow economic growth of the country prevents the creation of 
new jobs and sustainable employment rates. Unemployment analysis in FYR Macedonia reveals several factors that 
contribute significantly to the high rate, including among others: the collapse of economic activity in some sectors 
combined with the lack of dynamism in the emergence of new sectors, low export, low foreign direct investment, the 
large informal economy, inefficient labor market policies and weak enforcement of law.  
  
Table 1. The real GDP growth and unemployment rate (2001-2012) 
 2001 2002 2003 2004 2005 2006 2007 2008 2009 2010 2011 2012 
Unemployment 
Rate (%) 30.5 31.9 36.7 37.2 37.3 36.0 34.9 33.8 32.2 32.0 31.4 31.0 
Real GDP (%) - 4.5   0.9    2.8 4.6 4.4   5.0 6.1 5.0 -0.9 2.9 2.8 -0.4 
Source: State Statistical Office of RM 
 
As in many transition countries a large informal sector has grown alongside the formal sectors. The share of 
informal employment to total employment in the country is at about one fourth (see in Table 2), which makes 
difficult to record the true official unemployment rate. A study conducted by (Garvanlieva et al,, 2012)  highlights 
that the unemployment rate is in a scale of  25% in 2010 versus 32% of official unemployment rate for the same 
year. They estimate that around 70 000 people are registered as unemployed but they are actually working in the 
informal economy. This situation causes an unusual movement of unemployment rate and GDP growth and makes 
difficult to assess the true relationship between these two indicators. In the years when the unemployment rate falls, 
the GDP growth doesn’t follow (see Table 1.), that is contrary to the economic theory.   
 
Table 2. Formally and Informally employed persons as % of total employed (2007-2012) 
 2007      2008    2009     2010     2011      2012 
Formally employed (of total employment) 72.3 71.4 73.0 73.8 75.0 77.5 
Informally employed (of total employment)    27.7 28.6 27.0 26.2 25.0 22.5 
Source: Labor Force Surveys, State Statistical Office of RM 
3.  Literature Review 
The economic literature is rich with numerous studies that reflect the relation between unemployment and 
economic growth. Among them the most famous research is that of Okun (1962), which forms the basis of studies of 
this economic phenomenon. 
Okun’ Law (1962), states that if the unemployment rate falls to 1%, then the output will be increased by 3%. 
Therefore, to avoid losses from unemployment, the economy should expand continuously. An important conclusion 
of the Okun’s law is that actual GDP must grow faster than potential GDP. Okun’s law provides the vital link 
between the market of goods and services and the labor market. He describes the association between short-term 
movements of real GDP and changes in unemployment.  Its simplicity is the most consistent feature, as it includes 
two important macroeconomic variables. 
Other studies have followed investigating empirically the relationship between output and unemployment (Lee, 
2000; Viren, 2001; Silverstone and Harris, 2001; Sogner and Stiassny, 2002). These studies mostly revealed the 
validity of the relation between output and unemployment rate. However, the estimates of Okun’s coefficient vary 
substantially across countries and regions. Moosa, (2008) studied the validity of Okun’s law in four Arab countries: 
Algeria, Egypt, Moroco and Tunisia. He found that output growth does not translate into employment gains for the 
four countries, which means that Okun’s coefficient turn out to be statistically insignificant.                                               
Knotek (2007), estimated Okun’s law using three versions, the difference, gap and dynamic version, in which he 
calculated effects on unemployment rate by current output, past output level, past unemployment rate and analyzed 
the slowdown in economy coincided with increase in unemployment rate is not always the case in both short and 
long run. 
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Mitchell and Pearce (2010) also have found that unemployment rate and GDP growth move in opposite direction 
but the change in unemployment rate causes less influenced in GDP growth as compared to Okun’s coefficient 
benchmark. 
Christopoulos (2004) also estimated Okun’s law at regional level in Greece by applying unit root tests and 
cointegration tests on panel data and found that results are consistent in six out of thirteen examined regions.    
Sogner (2001) estimated Okun’s law on Austrian economy by using quarterly data of unemployment rate and GDP 
growth. The Okun’s coefficient found to be 4.16 which are almost 2 to 3 percent initially.      
Neely (2010) noted that industrialized countries with less regulated labor markets tend to have smaller Okun’s 
coefficients. This is because unemployment is more sensitive to changes in output since it is easier to lay off 
workers. He adds, “The Okun’s coefficient can change over time because the relationship of unemployment to 
output growth depends on laws, technology, preferences, social customs, and demographics”. 
Prachowny (1993) estimated Okun’s law using its gap version and then he calculated non-accelerating inflation 
rate of unemployment (NAIRU) and output gap and verifies negative association between variables involved. 
Freeman (2001) tested Okun’s law for ten industrial countries (US, UK, Japan, Canada, Germany, Italy, France, 
Netherlands, Sweden, Australia) including new developments with trend decomposition and found that Okun’s 
coefficient which was originally three points is now only less than two point’s growth in GDP for every one percent 
change in unemployment rate for selected countries. 
Moosa (1996) tested Okun’s law for G7 countries. Cyclical factor is extracted from output and unemployment 
rate using Harvey’s structural time series model. The empirical results indicate that Okun’s coefficient is higher in 
North America and lower in Japan. 
Irfan et al. (2010) checked the validity of Okun’s law in some Asian countries using annual data from 1980-2006. 
They found that Okun’s Law is not applicable in some of Asian developing countries. 
4.  Methodology and Data 
The data used in this paper consists of quarterly time series from first quarter 2000 to third quarter of 2012 
(2000q1 - 2012q3). The data on the unemployment rate and economic growth are provided by the Statistical Office 
of the FYR of Macedonia. The frequency is quarterly and the series have been seasonally adjusted using 
TramoSeats. 
The relationship between economic growth and unemployment rate is made using the difference version or 
growth version, despite the gap version because it was assessed that this method provides more accurate results and 
more suitable for empirical analysis using actual data. Unlike the gap version where first must be estimated the 
potential GDP and the natural rate of unemployment to calculate changes, which leads to distortions of results, 
especially for the case of FYR of Macedonia. Although the concept of potential GDP is applicable for the country 
(Fiti et.al 2012) the applicable of the concept of natural rate of unemployment and NAIRU are still a debatable issue 
among scholars and economic experts (see Miljovski &Stojkov, 2012).  
In addition to the static model also is estimated the dynamic model that expresses the relationship between the 
aforementioned indicators. It was also used error correction method (ECM Error Correction Method) for estimating 
the coefficient of Okun. Following the procedure of Engle- Granger (1987) and VAR methodology (Vector 
Autoregression) it was tested the causality between these two variables for the case of Macedonia. A series of tests 
to measure the stability of the data and models respectively have been performed. Analysis and data processing is 
done through software package Stata 12. 
4.1 The difference version 
      Initially the relationship between economic growth and unemployment rate proposed by Arthur Okun (1962) 
was that of differences expressed as following linear regression model: 
 
 
x - represents the changes in unemployment rate between current and previous period  
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x  - is the growth rate of output (GDP) in per cent between the current time period and the previous  
x - is the constant that represents a percentage point change in the unemployment rate given zero   growth 
for the coming time period 
x - is the percentage point change in the unemployment rate for a one percentage point change in the 
output growth, also called Okun's coefficient 
x  , for each time period t 
         Intuitively, the coefficient   should be negative, as a growing economy, in the long-run ought to lead to a 
declining unemployment. 
 
Hypothesis: 
The presumed linear relationship between unemployment and economic growth, as measured by    
        the change in GDP, is non-negative. 
The relationship is negative 
    The ratio  could be interpreted as the required level of economic growth by holding the unemployment rate 
constant through time, that represent the reason why this version is more suitable for empirical analysis 
      A graphical illustration of the first difference of unemployment rate and the first difference of real GDP growth 
for FYR of Macedonia is presented in (Fig.1) below.  
 
 
Fig.1. The first difference of GDP growth and first difference of unemployment rate  
Author’s calculations  
4.2  The dynamic version 
This version of Okun’s Law is expanded including more explanatory variables, such as lagged variables of 
economic growth and unemployment rate. The interpretation of the results is not the same as in the previous model. 
Thus these variables show the individual effect of respective regressors by controlling the effect of others. The 
following represents the dynamic model: 
 
 
 
Where  are regressors with one period lagged. Again the Okun’s coefficient on  should be 
-1
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F irst difference of real G D P  growth
F irst difference of unemployment rate
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negative following the same reasoning as before. Following the same line of reasoning, the coefficient on   
should also be negatively related to the change in the unemployment rate, whereas the coefficient on , 
intuitively should be positive. The dynamic version of Okun's law thus opens up for the possibility of setting up 
hypothesis tests for the other coefficients as well, not just for Okun's coefficient. 
 
Hypothesis 1: 
, the relationship between the change in total unemployment rate and the change in GDP is non-
negative 
, the relationship is negative 
Hypothesis 2: 
, the relationship between the change in total unemployment rate and the change in the first order lag 
of GDP is non-negative. 
, the relationship is negative 
Hypothesis 3: 
, the relationship between the change in total unemployment rate at time t and its first order lag is 
negative. 
, the relationship is positive 
In a number of empirical research the explanatory power of Okun's law seems to increase when regressing the 
dynamic version. However, the trade-off is that the coefficients are no longer easily interpreted, which could be a 
potential problem for policy makers (see Knotek, 2007). 
4.3  The Error Correction Method 
The third method used in this study for the empirical analysis is error correction method (ECM). Selection of the 
estimation methodology is crucial for times series. The most disturbing fact is non stationarity of the data as it may 
cause a spurious regression. To avoid this, it is necessary to be used the cointegration methodology. In this case, the 
regression equation could be estimated by using the Enger- Granger procedure in two step procedure (Engel and 
Granger, 1987). The first step is to estimate a long run relationship equation using ordinary least squares (OLS) with 
variables which are integrated of order I(1) in their levels. In order to avoid spurious regression, residual based 
cointegration test can be used, where the stationarity of the residual implies a cointegrating relationship among the 
variables in the long run equation. The second step of the E-G procedure is to estimate the corresponding error 
correction model, based on the long run cointegrating relationship to observe the short run dynamics (Engel and 
Granger, 1987). One can estimate an ECM using the residual from the long run equation. The ECM is based on 
stationary data as all the I(1) regressors are in first difference form and includes the lagged residuals of the long run 
equation, which is also I(0) when the variables have cointegrating relationship.  
Empirically this can be shown as: 
 
 
 where:        

ሺͶሻ 
where:      
 and  are regressors with one period lagged for unemployment rate and economic growth, respectively. T 
is the trend variable, whereas  is the one period lagged value of the error from the cointegration equation. The 
above model states that  depends upon both  and  . If  is different from zero then there will be 
disequlibrium. 
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Suppose  is zero and  is positive, this means that  is too high to be in equilibrium, that is,  is 
above its equilibrium value. Since  is expected to be negative, the term  will be negative, therefore  is 
expected to be negative to restore the equilibrium. If   is above its equilibrium value, it will start falling in the next 
period to correct the equilibrium error. If   is negative and  is below its equilibrium value then   will be 
positive, which will cause  to be positive, leading   to rise in period t. 
4.4  VAR methodology 
By the terminology, autoregression means that variables will be regressed by their past values, whereas the term 
vector show that more than one variable will be predicted, thus a set of regressions will be perform simultaneously.  
The advantage of this method is that it measures the relationship between variables that change over time. Also it 
requires fewer restrictions of assumptions compared with other methods. Since our analysis consists of two time 
series, one of unemployment rate and the other of economic growth, two equations will be estimated 
simultaneously. Regressors in both equations are the lagged variables of unemployment rate and economic growth.  
The following equations represent  both equations of the VAR model:  
 
 
where Ut is unemployment rate, GDPt is the real GDP growth ratio, Ut-i and GDPt-i represents the lagged variables, 
whereas  and  represents the stochastic term (white noise), with zero mean and constant variance.  
 
Hypothesis: 
 
 
The alternative hypothesis consists on the fact at least one of the coefficients to be with negative value and 
statistically significant, in order to exist a long run relationship. The optimal lag order for the VAR model will be 
chosed using the information criterias (AIC, BIC or HIC).  
5.  Empirical Results 
This section represents the estimated results by the four specifications of the Okun’s Law of the previous section as 
well as the unit root test for stationarity of the time series used in this paper. The following table represents the 
results of the stationarity test of the data on unemployment rate and economic growth conducted by two tests the 
Augmented Dickey-Fuller (ADF) and  Philip-Perron (PP). 
 
Table 3.  Augmented Dickey-Fuller (ADF) and Philip-Perron (PP) 
Variables Test t-statistics p-value t-statistics p-value 
                   Levels         First difference  
Real GDP growth ADF -2.669 0.0903 -3.924 0.0033 
PP -3.915 0.0019 -6.327 0.0000 
Unemployment  
Rate 
ADF -1.060 0.7308 -3.215 0.0046 
PP -1.451 0.6966 -5.920 0.0000 
Author’s calculations  
The results indicate that both variables are non stationary in their levels but they become stationary in the first 
difference as the t-statistics are higher than the critical values.  
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5.1. Empirical results of difference and dynamic version 
   The first part of following table represents the estimation results of equation (1) of previous section, i.e the 
difference version of Okun’s Law, whereas the second part represents the empirical results of the dynamic version. 
 
Table 4. Regression output of the difference and dynamic version 
Difference version 
Dependent variable 
∆(UNEMP)     Coef.     Std. Err. T P [95% Conf. Interval] 
∆(rGDPg) 0.0222783 0.0265451 0.84 0.405 -0.0310662 0.0756228 
Constant -0.0310344 0.1107967 -0.28 0.781 -0.2536887 
 
0.1916199 
 
 
No of obs = 51 
F(1, 49) = 0.70 
Prob>F = 0.4054 
R- squared  = 0.019 
DW (2, 51) = 1.58 
      
Dynamic version 
Dependent variable 
∆(UNEMP) Coef. Std. Err. T P [95% Conf. Interval] 
∆(rGDPg) 
 
0.0562585 
 
0.0295705                1.49 0.133 -0.0632637 0.1157808 
∆(UNEMP)t-1 0.2351891 0.1334159 1.76 0.105          -0.0333631 0.5037414 
∆(rGDPg)t-1 0.0668727 0.0276353 1.42                   0.121 -0.0412456 0.1224998 
Constant 
 
-0.006936 
 
0.1043394 -0.07 0.947 -0.2169606 0.2030882 
 
No of obs = 50 
F(1, 49) = 3.79 
Prob>F = 0.0164 
R- squared  = 0.1892 
DW (2, 51) = 1.93 
      
Author’s calculation 
 
    From the above results of difference version, we cannot conclude that there is a negative relationship between the 
unemployment rate and economic growth. The regression coefficient of the first difference of economic growth is 
non -negative and statistically not significant, thus the null hypothesis cannot be rejected. This also can be noticed in 
the scatter plot display in (Fig.2) below.  Also a series of tests are performed in order to detect if the problem of 
heteroskedasticity or autocorrelation is present in the estimated model. Based on the Breuch-Pagan test, there is a 
constant variance of the error terms, so the problem of heteroskedasticity is not present. Also using the Durbin - 
Watson (DW) and LM test, we control if there is autocorrelation between the error terms. The value of DW 
approximately of 1.6 shows that the autocorrelation is not so serious problem for the overall results of the model. 
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Fig.2. Scatter plot of the first difference of unemployment rate and real GDP growth 
Source: Author’s calculation 
                                                .                                                                  
      Regarding the results of dynamic version, the signs before the coefficients are not consistent with the hypothesis 
assumptions, as well as do not indicate statistical significance. Thus we cannot reject the null hypothesis described 
in the dynamic version in methodological part. 
5.2. Empirical results of error correction model 
      The estimation procedure of this model is done according to the steps described in the theoretical framework of 
the previous section. Below are summarized the estimated results of equation 3 represented in the previous section. 
ο ௧ܷ ൌ ͲǤͲͺͻͳ൅ ͲǤͲ͵ͳʹ͵ߤ௧ିଵ ൅ ͲǤͲ͸ͷ͵ ௧ܻ ݐݏݐܽݐ݅ݏݐ݅ܿݏሺͲǤ͹͹ሻሺͳǤʹͶሻሺͳǤͲͺሻ 
ܶ ൌ ͷͲܴଶ ൌ ͲǤͳͶͶͳܨ ൌ ͵Ǥͻ͸ܦܹ ൌ ʹǤͲ  ͵
 
     The residual coefficient  is statistically significant at the significance level of 10% and is positive. The  value 
of this coefficient tells how quickly the equilibrium is restored, Ut would adjust to the equilibrium at speed of 
0.03123 times deviation from equilibrium. The positive sign shows that ‘Ut’ adjusts faster than ‘Yt’. This model 
suggests that there is not a short run relationship between output growth and unemployment rate because the 
coefficient of real GDP growth (Yt) is not statistically significant. 
     The estimation of the equation (4), where  is dependent variable and  is as independent variable is 
presented in the following:  
ο ௧ܻ ൌ െͲǤͲ͸ͻͳ െ ͲǤͳʹͶͷߤ௧ିଵ ൅ ͲǤ͸͹ʹ ௧ܷ
ݐሺെͲǤͺ͸ሻሺെͲǤͳͳሻሺͲǤͷͳሻ
                                                           ܴଶ ൌ ͲǤͲ͵  ͵
      
      In this model of Error Correction Mechanism (ECM), the error term which explains that ‘Y’ adjusts to changes 
in ‘U’ in the same period is zero, since the results show that the coefficient before    is not statistically 
significant, so it cannot capture the effect. Also, the coefficient of unemployment rate is statistically insignificant, 
this implies that there is not short run relationship between output growth and unemployment rate. 
-2
-1
0
1
2
-15 -10 -5 0 5
d_ R eal G D P  growth
95% C I F itted values
d_ U nemployment rate
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5.3. Empirical results of VAR model  
      Estimated results of VAR model consists of 2 lagged variables applying the Schwarz Bayesian (BIC) test. In the 
(Table 5)  below are presented the empirical results. 
Table 5. Empirical results of VAR model.  
 Coef. Std. Err.        z          P>z [95% Conf. Interval] 
 
∆ (UNEMP) 
 
      
L1.∆(UNEMP) 0.29345 0.14733 1.99 0.046 0.0046927 0.5822247 
L2.∆(UNEMP) -0.10379 0.13857 -0.75 0.454 -0.3753897 0.1678012 
L1. ∆(rGDPg) 0.04392 0.03068 1.43 0.152 -0.0162253 0.1040658 
L2. ∆(rGDPg) -0.00571 0.02934 -0.19 0.846 -0.0632371 0.0518093 
Constant -0.02328 0.10530 -0.22 0.825 -0.2296768 0.1831135 
 
∆(rGDPg) 
 
      
L1.∆(UNEMP) 0.64484 0.65951 0.98 0.328 -0.6477898 1.937478 
L2.∆(UNEMP). -0.25630 0.62030 -0.41 0.679 -1.472074 0.9594683 
L1. ∆(rGDPg) -0.56473 0.13736 -4.11 0.000 -0.8339756 -0.2955041 
L2. ∆(rGDPg) -0.06231 0.13137 -0.47 0.635 -0.3198159 0.1951787 
Constant -0.01267 0.47139 -0.03 0.979 -0.9365793 0.9112373 
Author’s calculations  
      In the specification of the model, when unemployment rate is considered as dependent variable, the results show 
that statistically significant are the changes in the first time lag of unemployment rate, but the output growth’s not 
significant. The sign of relationship with the first lag of output growth is positive which is controversial to economic 
theory, whereas it is negative in the second lag, but statistically not significant. Thus, the model set in this manner 
gives inconsistent explanation for the relation between the changes of unemployment rate and output growth. 
Although, the VAR model satisfies the stability condition since all eigenvalues lie inside the unit circle (see Fig.4).   
      Thus, the change of unemployment rate is not a predictive variable of the change of real GDP growth. This 
could be also confirmed applying Granger causality test (see in Table 6), which indicates that a change in 
unemployment rate doesn’t not cause a change in output growth and vice-versa.  Similarly when real GDP is 
dependent variable and unemployment rate is independent, from the VAR results the influence of the first lagged 
value of unemployment rate is not statistically significant.  
 
Table 6. Granger Causality test 
Null hypothesis      No of lags        F-stat      p-value      Conclusion 
U does not cause Y            2       3.0833      0.214      Accept Null 
Y does not cause U            2       0.9856      0.611      Accept Null 
  Author’s calculations  
 
        For the VAR model also are performed the Impulse response functions that refer to the reactions of any 
dynamic system in response to some external change. In (Fig.3) are presented such functions for the changes of 
output growth (real GDP growth) and changes of unemployment rate.  As can be seen from impulse variable and 
response variable, the fluctuations among changes of output growth and changes of unemployment rate fluctuate 
around zero line. This means that the output growth do not response from an impulse of the change of 
unemployment rate and vice-versa (second and third graph in Fig.3) 
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Fig.3. Impulse response functions  
Authors calculations 
 
 
Fig.4. VAR stability condition 
Author’s calculation 
6.  Discussion of results 
Unlike many studies where the relationship is strong and negative, in this study empirical results are not robust. 
Also the sign of the correlation is controversial to economic theory. The absence of a statistically significant relation 
between unemployment and output growth indicates that a cyclical recovery is not accompanied by a reduction of 
unemployment. Furthermore, this might reflect the sizable structural and/or frictional component of unemployment 
in FYR of Macedonia. In fact, Moosa ( 2008) finds that this has mostly been the case in other developing countries.  
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Despite the social and economic consequences of the high unemployment rate, some additional issues require 
further research. For example, which factors are responsible for the existence of the high unemployment? Does the 
size of unemployment follow a self-ruling path independent from economic development? A brief explanation for 
these questions lies in the large informal employment and the problem of the structural unemployment. Based on 
labor force surveys conducted by the Statistical Office of RM, the informal employment in the country accounts 
about one fourth of the total employment. Trpeski (2012) argues that unemployment in FYR of Macedonia is largely 
structural. This is due to the imbalances between the supply and demand of labor and geographical imbalance. The 
total unemployment can be explained with 87.16 by changes in long term unemployment, while13.24% through 
changes in short term unemployment. He also argues that unemployment in FYR Macedonia cannot be explained by 
changes in economic cycles. This argument is in line with our empirical results. 
Although in the recent years, the authorities of the state have made ambitious economic reforms to promote 
private sector and to reduce the unemployment rate, the public sector still remains the primary source of employment 
and the unemployment rate declines very slowly. The economic policies should be directed to encourage the 
employers to hire more workers during periods of expansions.  As a result of this research, it is also recommended 
that the state should develop sustainable strategies and policies for a more pronounced reduction of the informal 
employment, in order to have greater positive repercussions on economic growth. 
7.  Conclusion 
In this paper empirically was analyzed the correlation between economic growth and unemployment rate based 
on the Law of Okun (1962), for the case of FYR Macedonia. To analyze the Okun’s coefficient were used four types 
of models such as the difference model, the dynamic model, ECM and VAR model in order to examine the possible 
relationship between these two variables in the short and long term. However, we find no robust evidence about the 
linkage between them already in all models. From the ECM model we conclude that there is not a short term 
relationship between these two variables. In addition, the VAR model doesn’t suggest a long-term relationship, thus 
we can conclude that the change of unemployment rate is not a predictive variable of the change of real GDP 
growth. Consequently Granger causality test does not indicate a causal relation between changes in real GDP growth 
and changes in unemployment rate and vice-versa.    
It should be noted that the study has its shortcomings and limitations, first the limiting number of observations 
due to availability of the data on quarterly basis, second the period of crisis is not taken into consideration and third, 
the study doesn’t estimate the effects of labor market regulations. 
However, the results of this study have particularly important policy implications for economic policy makers in the 
FYR of Macedonia, since this is the first attempt that empirically explores the causal link between these two 
indicators by examining them with several regression models. 
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